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∫
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X = (x1, . . . , xNΣ) → J(X)
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X = (x1, . . . , xNΣ) ∈ (R
2)NΣ , ϕ(xi) ≤ 0, i = 1, . . . , NΣ
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G(µ) = inf
X∈(R
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)NΣ
(
J(X) +
NΣ∑
i=1
µiϕ(xi)
)
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X = (x1, . . . , xNΣ) ∈ R
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µi ≥ 0, i = 1, . . . , NΣ.
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(J ′(Xµk), ξ) = −
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i=1
µki ξ · nw
 		 # [P13 'ﬁﬀ[ A#3 "ﬂ](+ P+# 
µk+1i = (µ
k
i + α(∇G(µ
k))i)+, i = 1, . . . , NΣ,
,Aﬀ[# 
α
 ! 2%"-P[%		) 3	)!RP[ ﬂQ!2#$
(x)+ = max(x, 0)
 
(∇G(µ))i = ϕ(xµk,i).
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n=1
Initial guess
Fluid Resolution
Hydrodynamic
Force
Structure Resolution
Contact Force
NO
Aitken Acceleration
Test Convergence
n=n+1
Contact constraint
satisfied
with force
YES
f
u0
uΣk
uk+1, λk+1
f = fΣ
f = fΣ + f c
uΣk+1 f c
fΣ
|uΣk+1
«
uΣk | > ε
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pin(t) =
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0.0125 ≤ t ≤ 0.3875,
−A
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0.4125 ≤ t ≤ 0.7875,
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t ∈ [0, 0.0125]

[0.3875, 0.4125]
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[0.7875, 0.8].
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ρ = 1.0 g cm−3

η =
0.1 poise

EI = 0.7×10−2 g cm3 s−2
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A = 40 g cm−1 s−2
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